Glioblastoma multiforme in adults arising in the cerebellum is a rare tumor, well documented in only 13 cases in the literature. We report a fourteenth case, an 80-year-old female, and reassess the clinical and CT aspects of this tumor based on a review of the world's literature. The median age of patients is 53 years with a median survival of three months, which is less than adult cerebral hemisphere malignant gliomas.
Introduction
Glioblastoma multiforme of the cerebellum is a rare tumor in adults [1] [2] [3] [4] [5] [6] [7] . All patients presenting with signs and symptoms referable to the posterior fossa with published histopathology of a Grade III or IV glioma arising de novo in the cerebellum are reviewed. We report the fourteenth case, and reassess the clinical and CT aspects of this tumor.
All published reports of adult cerebellar glioblastomas were reviewed [1, [3] [4] [5] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . The criteria for selection of our patients included: a) 16 years of age or older, b) published histopathology of a Grade III or IV cerebellar glioma without significant brainstem involvement (that would suggest primary brainstem origin), c) the cerebellum was the primary location of the glioblastoma multiforme, d) no previous history of a lower grade or benign juvenile cerebellar astrocytoma, and e) no previous history of metastatic disease to the cerebellum. Table 1 lists the detailed descriptions of the 14 cases. Our selection criteria allowed us to determine more accurately the clinical features and response to therapy.
Case presentation
A.G., an 80-year-old right handed white female, presented with an eight month history of intermittent blurred vision, syncope and lower extremity incoordination. Two months prior to admission she developed slurred speech and mild right-handed weakness. Three weeks prior to admission occipital headaches began, associated with nausea and vomiting. She denied vertigo, incontinence and sensory symptoms. There was no past history of cancer, alcohol abuse, thyroid, cerebrovascular, cardiac or neurologic disease. Examination revealed her speech to be slowed, slurred and dysrhythmic. Cranial nerve examination revealed third and sixth nerve palsies and right beating nystagmus on right lateral gaze. Gait was ataxic with dysmetria of all four limbs, more prominent on the right. Her legs were more ataxic than her arms. There was bilateral hyperreflexia greater on the left. Babinski signs were present bilaterally. Sensory exam was normal. Admission laboratories included normal serum chemistries, blood counts, chest X-ray, and EKG. Head CT scan without contrast, from another hospital, six months prior to admission was normal. Admission CT scan revealed a 5 × 6 cm multilobular, cystic, non-homogeneously enhancing, midline cerebellar mass lesion (Fig. 1 ). Partial ventricular obstruction was present (not shown).
A posterior fossa craniotomy was performed with gross total resection of the lesion. The tumor was L H = l e f t cerebellar hemisphere; V=vermis; R H = r i g h t cerebellar hemisphere; Bx=biospy; AVM=arteriovenous malformation; P R = p a r t i a l resection; R T = r a d i a t i o n therapy; C C N U = l o m u s t i n e ; ITCT=intrathecal chemotherapy; H x = h i s t o r y of; Ca=cancer; composed of neoplastic astrocytes (Fig. 2) . Regions of the tumor were crowded with a high density of cells with markedly pleomorphic and hyperchromatic nuclei which touched and indented each other. Tumor giant cells (Fig. 2) were common. Vascular endothelial proliferation was evident in both reduplication of lumens (Fig. 3) and by vessels thickened by cells proliferating in their walls. Regional and individual cellular necrosis were abundant (Fig. 4) . Some vessels contained periadventitial and other contained subendothelial mononuclear ceils. Intravascular thrombi were present in a few vessels. Mitoses were present in numbers up to three per 40X objective microscopic field, and some were abnormal (Figs. 5 and 6). The glioblastoma had a diffuse margin and invaded surrounding cerebellar folia. There was a tendency toward satellitosis of Purkinj e cells by neoplastic glia (Fig. 6 ). Postoperatively, she became obtunded and on reoperation later that day, a tumor bed hematoma was evacuated. She did well postoperatively and received 5 000 fads of radiation therapy to the tumor bed.
Discussion
Primary cerebellar glioblastoma multiforme in adults is distinctly rare [1] [2] [3] [4] [5] [6] [7] . Since 1931 when first reported by Cushing [8] , there have been 13 cases with published histopathology [1, 4, 9, 15, 17, 18, 23, 241 . The median age of patients including our case is 53 years (range 32-80). Eight cases occurred in women and six in men. In a review of 32 cases (cases accepted without published histology) and the addition of a single new case, Dohrman and Dunsmore [1] found the male to female ration was 2:1; however, children accounted for one-third of their cases. The median survival in our series of three months (range 2 weeks to 5.5 years) is shorter than the one year figure reported previously by Dohrman [1] who included children, and is significantly less than the one year survival reported with treated cerebral hemisphere malignant gliomas [25] . This may be due to the relatively smaller area of the posterior fossa where a smaller mass can exert local and remote pressure effects on the brainstem. Four of the 14 cases had vermal or midline involvement (29%) and those patients had a median survival of approximately 3 months (range 2 weeks to 5.5 years), not differing from patients with only cere-bellar hemisphere involvement (median survival 3 months, range 3 weeks to 2 years).
Four cases had CT correlation [3, 23, 24] . Three of the four CT scans showed a hemisphere cerebellar mass while the fourth was vermian. Zito et al. [24] reported a difference in CT appearance between primary cerebellar glioblastoma and metastatic disease to the cerebellum. Metastatic disease typically had more peri-tumoral edema, mass effect on the fourth ventricle and hydrocephalus. They concluded that "the presence of a large cerebellar mass with little mass effect and lack of peri-tumoral edema should suggest cerebellar glioma as the prime diagnostic consideration despite its rare occurrence" [24] . We feel that metastatic disease to the cerebellum is a more likely diagnosis even when CT reveals a mass without peri-tumoral edema because of a much higher incidence of cerebellar metastasis.
In conclusion, there is no explanation for the rarity of adult primary cerebellar glioblastoma multiforme. Based on the relative weight the cerebellum is 10°70 of the whole brain, we could expect 10% of all malignant gliomas to occur in the cerebellum. This report extends the age range to octogenarians.
